12 United States Patent

Halverson

USO011813178B2

US 11,813,178 B2
Nov. 14, 2023

(10) Patent No.:
45) Date of Patent:

(54)

(71)

(72)

(73)

(%)

(21)
(22)

(65)

(60)

(1)

(52)

(58)

DEPLOYABLE RAMPED NOSE FOR
IMPLANTABLE MEDICAL DEVICES

Applicant: Nexus Spine, LLC, Salt Lake City, UT

(US)
Inventor: Peter Halverson, Draper, UT (US)
Assignee: Nexus Spine, LLC, Salt Lake City, UT
(US)
Notice: Subject to any disclaimer, the term of this

patent 1s extended or adjusted under 35
U.S.C. 154(b) by 0 days.

Appl. No.: 17/177,073
Filed:  Feb. 16, 2021

Prior Publication Data

US 2021/0251775 Al Aug. 19, 2021

Related U.S. Application Data

Provisional application No. 62/975,922, filed on Feb.
13, 2020.

Int. Cl.

A6l1F 2/44 (2006.01)

A61F 2/46 (2006.01)
(Continued)

U.S. CL

CPC .......... A61F 2/4611 (2013.01); A61B 17/025

(2013.01); A61F 2/442 (2013.01);

(Continued)

Field of Classification Search

CPC i, A61F 2/442; A61F 2/4455; A61F

2002/4615; A61F 2/447, A61F 2/4611
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
10,105,238 B2 * 10/2018 Koch ......ccoooeeiriinnniin. AG1F 2/44
10,687,961 Bl1* 6/2020 Abdelgany ............. AGILF 2/447
(Continued)

FOREIGN PATENT DOCUMENTS

WO 2008070863 A2 6/2008
WO 2009092960 A2 7/2009
(Continued)

OTHER PUBLICATIONS

International Search Report and Written Opinion from correspond-
ing PCT App. No. PCT/US2021/018265.

Primary Examiner — Eduardo C Robert
Assistant Examiner — Steven J Cotroneo

(74) Attorney, Agent, or Firm — Bryant J. Keller; Kirton
McConkie

(57) ABSTRACT

A surgical implant includes a deployable, retractable, or
removable ramped nose. During 1nsertion of the implant, the
ramped nose 1s deployed such that the ramped nose can
serve to distract a space mto which the implant 1s 1nserted.
At some point during or after insertion, the ramped nose can
be collapsed and removed or retracted so that it does not
extend beyond the space mto which the implant 1s 1nserted,
while the implant extends at full height throughout the space
into which the implant 1s 1mnserted. The implant includes an
implant body having a deployable ramped nose adapted to
selectively extend from the body and transition from a first
height proximate the implant body to a second, shorter,
height distal from the implant body. The deployable ramped
nose 1s adapted to distract an implant site upon insertion of
the implantable medical device.

20 Claims, 9 Drawing Sheets




US 11,813,178 B2
Page 2

A61B 2017/0256 (2013.01); A6IF

2002/30266 (2013.01); A61F 2002/4615
(2013.01); AG6IF 2002/4627 (2013.01)

(51) Imnt. CL
A61B 17/02 (2006.01)
A61F 2/30 (2006.01)
(52) U.S. CL
CPC ..o
(56) References Cited

U.S. PATENT DOCUMENTS

2014/0194991 Al* 7/2014 Jimenez .................. AO1F 2/442
623/17.15
2014/0277477 Al 9/2014 Malandain
2015/0018954 Al* 1/2015 Loebl ...................... AO1F 2/447
623/17.16
2016/0022434 Al* 1/2016 Robmson .............. AO61F 2/4611
623/17.16
2016/0030190 Al* 2/2016 Robmson ................ AO1F 2/447
623/17.16
2018/0344473 Al* 12/2018 Baynham ................ AO61F 2/442
2019/0269521 Al 9/2019 Shoshtaev
2021/0068973 Al* 3/2021 McLuen ................... AO61F 2/30
2021/0137695 Al* 5/2021 Huang .................. AO1F 2/4455
2021/0196469 Al* 7/2021 Caratsch ............... AO6I1F 2/4611
2022/0175547 Al* 6/2022 Fresneau ................. AO1F 2/447
FOREIGN PATENT DOCUMENTS
WO 2009144562 A1 12/2009
WO 2011007240 Al 1/2011

* cited by examiner



(MY Joud}
E

US 11,813,178 B2

Sheet 1 of 9

Nov. 14, 2023

U.S. Patent




US 11,813,178 B2

Sheet 2 of 9

Nov. 14, 2023

U.S. Patent

FIG. 2
{Prior Art)



)
B
8

17

13,
8

11,
S

U

9

f

0

et
-

)0

14,
.

No

t

n

te

a

P

S-

UI

.
....;1
.,
L ]-'r
",
! q--.-.
.,
L ) J-l-.
X,
h |-.
LY
- |r-.
LY
! b-_
L
™ L
X
w L
LY
N ! b-
X,
h L
»

‘l

l'.

.
- .
.....
.......
.........
- - . - - .
- . - - - .
. - - - . .
- - - . - .
- - . - . .
- . - . - .
. - . - - .
- . - - . .
. - - . - .
- - . - - .
- . - - - .
. - - - . .
- - - . - .
- - . - . .
- . - . - .
. - . - - .
- . - - - .
. - - - . .
- - - . - .
- - . - - .
- . - - - .
. - - - - .
- - - - .
........
......
....
.
i
My
o
?lF-
?lil
i
il?-
ll-
.
ll-
lil
i
l?-
k]
. . o
" (] LI ‘-
" . L u"
ulrlru-.- --'rl-ln'
-|||Ir|-||lr-| --.lq..-
-un- Ir.- --'ru-
. Hrq- L " Iru.-
" H.- L - - u-
g :
""Jrl' r -rl-u- e,
e ¥ L L r
1 .Z*II:IIii
1 [ r [ 1 1 I k;;*qqqq-
. L " ¥ hru-ﬂa-u
- . -rnn-uuu
. r ¥ H-uuu
--I.Irblri-uqqq;. n
- bbtt
- : ,,,,"::::: I.I. n
" Irlri-hwru "
'"H"'rl-l-lﬂlll ] ] )
. e . *ﬂuu L
' - 1'-"““ » ) e
X . u.-. --.|.Irqu-44|. I' I'
. H"'-- - "'rHH- ".“ “-'...'.'
4-1--. I-I-'r-- L] Ir'l'llll-lli
3 : Il"r-- " Irﬂ-u-l- '-::'I:: .-.."
u-n. - u-u - . Iruq-u-l- 'I-I-'-'l- .....-.....-::
. . L . 1 H.-
:... ':L,. ,Z.,.,::I:: v '-"::::'-'- o
l-lr'- . ﬂ-- . . Hu-uq- ll"..". ".-".". ...h.....h..
p.-n " |-Ir- . H-uﬂu "..".".
lﬂr LI i L - r r h,-;,qqq. ) I.I'l'"l' .i.. ..
url- - l-JrI- -, T Ir'ru-nu ".".".
“.. LN LN Irrwrﬂu e T
e . s . . " H-ﬂu e .'::t o
*‘r- - T H-I- r . -'ru-ﬂu -". '-II'-'-
4""' - lurl-- -"r'r!-l-lﬂ-ll e 'l,.'.
4-:.-- . .un... l'I-- u'r'ru-l-u- w '."'.'.
X, . . 'rJM-Jr X L3 " H-JH-H- » '."-
L e - 'r'r
: 3 v .:.*::::: o '-t::‘-
Jr'-- " "y L a *H-Hu » "-".".“".
*y .. . . . r hwru ) ".".'l.
*"-- " g Hurﬂu ] -'..II.'
*""- : - ""'rl-l-l-l-l e
1] - - b"
23 . . ,:.*::::: . o o
“Jr- - " *H-JH-JH-
lﬂ-lrl- . X c. . --ilr“-qq...
jqq-.. i . . - --.rqq-;*.' .. m
lll'#-- r -1|lll-- .-.uqq... .
urh- . v .u-n- L -..“4.". .i.h o
l-#'" . T i 'H'JrJr . . 'r'ru-n-l-
L) L L] 1 r JrJrq-Jr " HrH-H-I- .........h
. .. - .,,,,. ¥ Hu-q- . u-unu
H- ., - - L 1 'rJr l‘Jrl'l'l- . L] H-q-q-u-q-a
ﬂur- . - 'ru " » uﬂ- Jr'ﬂrll . . H-uq-u
quJr- -, " 'ru - Hu- qu- Jru-hl- . . Hrﬂuu
uarlr- - " 'ru . uuuu- ) ll-lﬂ'Hr#I- . . *HHM-H o
I-I-I'Jrll - . Iru ﬂruuq-u a-wn-- . . H-u-ﬂuu TN
“H- . - 'ru L) " uuuu uaur:r- . . Hrﬂﬂﬂuu
l-l-l-i - - 'ru L) - Huuua-u uu-h . - - v H-JH-HA-MA-H W
lll'Jr- - " 'ra-l- ) » - uq-unuuu “l-n-- . " " ¥ Jrl'!'l'lr#l'l'lrlll-llll
w- - " 'ru , Y . u-ua-uuuuu » ua-wf . 'rlur HJH-HHH-H
. L " Hruua-u . H-ua-uuuuu ll-ll-lllll'#lﬂ'l' »* Mu-a-ﬂ-na-
n. - . Irlrlrvru.-q-u - u-unuq-ﬂu-ua- ua-u » u-u-q-uq-:r
Jr"- L . Hrlrwrar . \-4-4-44-4-44-&&&44-» ul- JH-JHJr
e " . e 'ru - . Ha-ua-nﬂﬂua- * Jwr x
x . - . Hr-l- . uﬂu-ﬂﬂuuq- .
r " " 'ru . u-Jru-Jr:ra-Jru-uHu »
JrJrll - \-ﬂ- .. . 'rl-l-l'#l'#l-#lllllll-ll-lﬂllll ....
e .. . T - tﬂ-ﬂﬂﬂ-ﬂuﬂu«-ﬂ e .."::'
. . " * . Iurarn:rﬂuq-uuuuu uu
- o -, . .. -uﬂﬂa-a-ﬂ-uu“ul-u mwu "".i n
. . . \'ﬂﬂuﬂuuuuul- uq-u ...-.i
e Iurﬂuunuuuu 4-4-4-4-4-
= HJMJH-HA-HJ- Jwrﬂ ...:i
'I'I"- Hﬂuuq-u » u-q-u-
Jruuu » uua- ...i.i
'I'I::t.'.-'.'. JH-JMH- a-u » l-uﬂ ...::::.i
quu- uﬂ“ u-u
'I::.- ".n- , » uuru-u u '...i.i.i.i.i
'-'- e Jrl'l'l'lrl'l' '.:::.h ot
'-'-'-';'-'-'“ - l-l'lrl-lﬂ'lr
T . u-ﬂﬂ:r ...i
".::E'.'.".:::-.' - - N l'l'l'l'lr#lr '.....i"""
Ny "-"."- ot - H-l- 4!4'4'#4‘4‘ " -
".".".'.".'l.'.".- . Y Hu-u- ..'...-:.n:a .
-..'-.-.-.-.-.-.E:::' o 0 - -'-"._::::::: u
5 "'-...::a._"-._a._::. o S
» . . y
) I-::::.'...'.'::" : "~ J.-J.q.q. ..: ..:::::IW
‘.". .
. l-l- l-l- - " ,,:::::: l.... lll?dil!" 2
L u-ﬂnuq- , '.i ""”"' !
" Y 'rl'l'l'l'lll'l-ll 4-4-4 '.i".i.i:::::" :ua::- u
. :-.:::::::::::* ¥ a:“ .h.h lll?:x i!?l?dillll n
™ - . \qq- *q- *-i- *q- * . - I ¥ llﬂ IHHHIII |
H " . "JrJrJr 'r:'r'r:a- t:ﬂ:l- 44-4-:1- H: " i "’“"’“' -
M . . Iura-ura- Y Y 'rJrJrl-l-Il Hul-u Jru- » “"’“" "
7 2 ", HrJrJH-Jr 'n-nﬂ-n-ﬂa- Mu-uul- 44-4- l-u '“.' .i'
":' Jru-u-a-:r wrﬂhrﬂq- Ha-ﬂuuu l-u JM-H- ..:. .::...-. -
".,.". n-aru-ﬂ hr\-ntwru a-uﬂuuuu Fy JM-l- N
* ".' l-“awru-:r Ty Y hr:ru Huu-ua-uu“ »* JH-MH- . -
E) ) 'l.::ll“ " H-u-a- T Y Y H-l-l-ll Hu-uﬂuuuu- q-uq-uu I::II )
x “Jrﬂ- Y Y 'HrJH-l'l-l- unuuq-uuu Jrﬂuu-u »
¥ 'I..I:E%:'.- nq-ﬂ- :Jr :Jr :JrJH'l'lﬂl HHHA-HHHH q-a-ﬂunuunu .:::::'l':: ::'
X il'l‘JrJr x x Jrﬂ-aru u-uuuuuu q-u-q-ua-uq-unu- -'.-
F) ) III -:.-Jr\-n-rnu-unar Muuua-uu 4‘#4‘##444##4#44#4! e -
.'::E'. a-a-u-n-\-n\-ﬂuruar 44-“4-““1- Jrﬂu-ﬂa-uuu-ua-u t::t.'
-"'-II' q-a-H-i-H-H-q- u-q-u- JH-HHHH q-JM-q-JM-q-Hq-uq-JM-q-HHH- III'-.-'-'-
» .‘.' e a-:r\-rﬂrn-ur:ruu uuu- ua-#u-uuumwru-uu; '.,"..'l.".,".
] llllll a-a-u-rlr\-u-:rﬂunu Jwrun Ha-u l-4-4#4-4-44-“4-444-“4-“4-4-44-41- e
E::E'. a-ﬂhrkhrﬂuaru uq-unu l-u a-a-4-4-44-4-44-1-41-“4-44-4-#4-“44-“# '.EE::E-'
] a-ﬂ-i-lr\-hr:rnuur:r uuuuua- 4-44- a-4-4-44-4-44-““4“&4-#&4-“4-“ T )
- JrJrJrJr Hruuru-ﬂn 44-““““4- qu b » Ma- uuu-ﬂﬂu-u ::Et::
a-n-q- e 'u-wa-IrH- Huﬂu-uq- q-uu-u- Ha- . uﬂnﬂ-ﬂu& ".".,.-
Jrl-JrJr Hrwrﬂnlrn- uuuuﬂn Huul- Ha- uuu-ﬂnu
q-a-:ra-nﬂlrh-lrwrn- 4“44-4-“““ a-u-uu-u MM uﬂu-ﬂa-uu :'.'
q-n-q-n-nlrtbwrn- » uq-uq-u-q-uu Huul-uq-u uq-u-q-u-q-u N
a-ar:ra-lrtlrtlrlrb\-hr:r F) Huuﬂuuu 4-4-44-“4-4-“ uﬂu-ﬂa-
l'l'##*\"rl""rl'##l'#-ll a-l-a-uu-u-ua-ua-ua-uu“n H-Jwru-
q-ura-lrklrtlr'rtnu 44-4-4“4-4444-1-41-“4-44-4-““4 uq-u-
Hﬂ-IrlrI-H-Huuanuuuunuu M-q- qu ua-
» n-a-ﬂ-Irln-a-ﬂnuuuﬂuuuu r E) *y E)
) H-ura- u-q-n-u-uunu-a-uuui l-u »
) a-Hﬂhﬂuﬂnﬂuﬂuﬂ 4-4-4-
L) l-a-aura-ﬂa-a-arudruun-ﬂa-uu Ha-u
) l!'l'l‘!'l'l‘#l‘kl‘#l‘l‘l‘k##l‘#l‘l‘## Huq-u
) M-Jru-ﬂa-hﬂnﬂa-ﬂnu Huua-u
L) l-a-ua-aun-nn-ﬂa-ﬂ-ﬂa-ua- Huu-ua-ﬂ
) u-u-q-ﬂq-uﬂq-ﬂﬂuﬂu Muq-uﬂuu
» -4-4-Jr4-JrJrJrJr:r4-JrJrHﬂ-ﬂuﬂ-ﬂuﬂuﬂuﬂ
- 1-4-4-Jr4-4-Jr4-4-JrJrJrJrJra-ﬂ-a-“anuuuua-uua-u
) -4-4-4-4-Jr4-JrJrJrJrJr4-Jruq-uﬂuuﬂnuﬂuu
» -4-4-Jr4-JrJr4-Jr:r4-Hﬂuﬂuﬂuﬂuﬂnﬂ
l-1-l-4-4Jr4-4-JrJr4-JrJrJrJrﬂu-a-u-uu-uuuﬂ-nu;
) -4-4-4-4-Jr4-4-JrHﬂﬂuﬂﬂuﬂﬂnﬂu e X
) -4-4-Jr4-JrJrJrJrﬂnﬂuﬂnﬂ-ﬂﬂﬂuﬂ » e
".". l-4-44-4-4-Jr4-4-Jra-uuﬂ-uﬂﬂ-nﬂuuu » Hur s
-ll“".,. l-4-4-4-4-Jr4-4-M-Huu-q-uﬂu-uﬂﬂuq- E) JH-Jr e e
".'l.,'.". -4-a-4-4-Jru-uuu-ﬂa-ﬂnﬂ-ﬂ#ﬂu » nﬂur 'rJr'r'r
e L) 4-JH-A-JH-A-HHHH-HHH-HH » HHH-“H-
e ".'E" l-a-a-ua-u-a-ﬂuﬂqq-ﬂq-uq-u ) 44-*:.-&-\-!-&-“
L) #&##l-l'ﬂrl'###ﬂrl'##l'#l-ll uq-nlrlrwrn-
Ma-a-u-a-ﬂaurﬂﬂq-uu uq-nlrnnq-
44##4‘4'##4‘#4‘4‘#4‘#44##4 u-a-\-lr- Hr'ru-
MH“HH““H“ uﬂﬂ-"ru
Hﬂﬂ-ﬂuﬂnﬂ “;..n.-n-.. nn.-“
u-uquuq-unuul- u-q-nlrlrlrhrq-
uﬂu-uuuu aw.-\-n Irlr'r'rq-
ﬂ-ua-uuuuu u:n-nlrlru-u
u-uuu-unuu a-q-:rq-\-lrlrn-hrn
M-a-uq-u-q-uuua- L) unﬂﬂnwu
H-Ha-uuuuu M 4-44-4-:;:.-!-\'*&&-1.-4-4
u-uuu-unuu e Hu-urq- Ty Y 'rJrl-l-
M-uﬂu-uuuu 44-4'4 #4'4-4'4'#### Y Yy Ty
H-Ha-uﬂuuu Jwra-u 4'4!4‘44-44-4-## u-lr'rhr
o " Hu-q-u-ﬂﬂuu -“HH-H 4##4‘4'#4‘4‘#####"" .......
uq- a-unuu l-uﬂu-ﬂ [} q-a-a-quwru-aru-\-n . Hrlr
i s ] 1) ¥ l'l'l'l'lll'l- #####k#l‘l‘##l H-Ha-na-aurﬂ-'rn . . . .
-:-::: » » uﬂ nﬂnﬂ-ﬂu ul-uq-u-q-u-q-lrh . e T
» e e u-aruu Ma-ﬂa-ﬂa-ﬂh - o
mmm- 44-4“ Hu-u-ua-ﬂ-- o C
“““-. 4-4-4- u-q-u-ﬂn-n -
o ':“-. » Mmru-hh T .
::::: Hawrﬂh .
Muuu-*- T .
¥y ':“-. » Huun:rh .
Y “'“-. ua- Ha-uuﬂ-wr- . -
4-4-444- :::::::: Hul- q-u-mu-arurq-u -,
Huu Huq- umu-ﬂﬂu-- .
HH-H :::::::: HJI-H Hﬂﬂ-ﬂﬂﬂh -
HHH- H-Jru- » » -I-l-lﬂ-l-lﬂ-l*!*l-#l'#"'
n:lml:lmll
MJH-“ JrJrJrl' » uuu-ﬂﬂu-ﬂﬂ .
H-M -::::::: Hﬂ- Huuuﬂlr l'Jrl'l'l'Jr
» JH'Jrl' uq-uﬂﬂ-u l'JH'l-
ll:lml:lml
4'4'4-41 » uuu-ﬂa-ﬂ e
:::::::. 4-“ » u-uu-ﬂ-a-ﬂ-aur
l-u 44-444-“4“4-““
llmlllmll
[} » ua-uﬂuuﬂu-
Yy ::::wl » uu-uuuuﬂ
E) ) 4-4-44-444-4-4-4"4-
:lmll
> [} uuuuumrﬂ
» '“' » MH- M-war'r"
* “- e u-uﬂ"
> ; i
+* L] i
.i..l. lill
".,". *
e
»
= ....%lﬂ. ".' * -:-
»
Il.-.. lﬂ. ..'.- M .
> Hui-
.....h "."..: » uq- uﬂuu
u . » u-u uﬂuuu
a.....- ".,:::: e » 4-4-44-44 a-a-ﬂnﬂuu
".".". - - uq-uq-u JM-HHHHHH
...- e -““ III e ) uunu-u l#l-###l'#l-l'#l-l#-l
:: ] e e ".".:' H-uuua-u l-a-ﬂ-a-a-a-a-ﬂ-aurul-
".llll I'III-II'-II..'-- uq-u-q-uq-u q-u-a-ﬂa-ﬂﬂﬂ-u
) .'l... uu-uﬂa-u “Hu-ura-:ru-muu
-::-"-".t::tt'.':' uuu-ﬂa-u e » l‘l‘JrJr Y Hrﬂu-u-
I..'--..'-.- uﬂ-ﬂuﬂuﬂ l-l'JrJr Y H-Jn-ﬂq-
III e l-u-uﬂuu Jn-nlrrn-n
Il".::::t.'.'.'.' Hu-u-a-ﬂu ,,.;,..-n...n..
'II'II..'-.- M-a-u-q-urq-u :.-lrlr- . .
Hhuuru-u Y. L -
'3“3&% -I#l'lrlr H-Jrﬂ L .
- L J'Hrl'JrJrJr
II"I"I'I"II u-ur X
"' Xy ¥
L] . X
I
a
i
e ]
"...".".Il
) “““n
..::..::t::. '-
".llll"..".".'.".ll ".ll
T e T
._._ﬁnﬁﬁ:'-"'-
. e "-n
s -.'.-.-.E:::'.E::::
'.'.-.&:'.&::&::"
'-:E'-:'-:EE'-:E::-.
e
Et::t::::-."'-."'-
::E::::'.E
E::“E

-
s
)
L}
e
o
. 'r'rq-
e L L]
L] [] bﬁ'
" b\-
T H.-
--bk
" ¥ X
L] L} "ﬁ'
" I'Jr
s L) ¥
e L L4
B " "y
. - )
.
L]
.
"
. I'\'4
Y 'I'l‘*
I 'I'Jri
L4 l'l'#
L4 L 'rq-
L4 r u-
s I"rJr
. L] i'l'q-
1 . ] 'r'rJr
. s ] \'\'
] .
. . .
4-1.- L »
x L
i [ L
4‘4‘# - "
#l‘l"ri T,
=, . § -
J,:::LZ,
‘rJr“"" ] -Fl‘l“ri"'
-I‘l'Jri' Hr ##I‘Jr"'l'
L b -
:f.’. n ‘I::.:.
q-J.- " L] - t#l"r L
il'i"' l#- & L ] -i!‘lri'
4‘1- " . bl 'l'li' 4‘-‘ l#l‘*"
il‘ll " . - 'Jrii' l‘##i il‘*" .
-I'#‘" L 1 "l'#i‘ JJ-I-I Il' L] .
-Il‘“' . . 1 "#l-I 'Hrl‘-l-l '4‘*" .
i!'lli- . "\'#-Ii "'ﬂ'i-l ‘4‘“'-
[] . - r bbb L] .
::.:. . .ZJ,I' e . E.‘.'.‘
p.- L s - . ;,q. L .
.';-l.. . r\- " .r\-; |-.
l“r' - "I'# - 'l'l-I &
.|J|-|| . - ' 1 *##-Iii#
. - |r|-
:I.Z. ) -,:..,t“
I‘j . = 1 n L]
Il'i T, . .
l‘ll T,
X " .
qq-l. - .
..Jr r L .
l‘JrJr L
I-l'Jr L.
-Il‘# L
‘-I‘Jr L .
-I-I"" L]
'.l-l L
;q-n. LN
-I# - L
Ill"r L L
l-l-lr - L
'l'#" L
'l"ri L
|.4-J- .,
Il'i -,
I‘rl T,
Iﬁ' .
ilr L
l!‘ L] L]
l-l-Jr L]
Ii#
il'
l-l‘
Ii
| ]
*
L]
| ll
| HI
- HI ?ll
' ..::..: n:::::::::m:
Il!lllllﬂllﬂllﬂ HIHHHHHHHHHIHH
IIlllIIlIIlIHlﬂlllﬂlﬂﬂﬂﬂﬂxﬂ#ﬂxﬂﬂﬂﬂﬂﬂ
IlHIIHIIIIIII?liIIlllﬂlﬂlﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂl
.lHIlHHl?lIH?l?ll?l?lHIHlﬂlﬂﬂﬂﬂﬂﬂﬂ?ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂl
llIIiIIHlHI?lI?IlHI?lIHlﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂlﬂlﬂﬂ
i?l?lH?l?dH?l?lH?l'-'lH?l'HH?l?lHﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂﬂﬂlﬂﬂﬂﬂ
'iH?lHH?lHH?lHH?l?lH?llHHﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂlﬂlﬂlﬂlﬂlﬂﬂﬂ
‘iiIHH?lHHiIHH?lH?l?lH?I?lHﬂﬂﬂ?ﬂlﬂﬂlﬂﬂﬂlﬂﬂﬂlﬂﬂﬂﬂﬂ?ﬂl
i?l?lH?l?lH?l?lH?l'HH?lHH?lHﬂﬂﬂﬂﬂlﬂlllﬂﬂﬂlﬂlﬂlﬂﬂﬂﬂﬂ
'iH?lHH?ﬂHH?lHH?l?lH?l?lHHﬂﬂﬂlﬂﬂﬂﬂﬂﬂﬂlﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
‘iiIHI?lHH?lHH?lI?l?lHIHﬂﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂﬂﬂﬂﬂﬂ
i?l?lH?l?lH?l?lH?l'HHﬂﬂﬂﬂﬂﬂﬂﬂlﬂﬂﬂlﬂﬂﬂﬂﬂﬂﬂﬂﬂx -
"l?lIHHHlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂﬂﬂ?ﬂ H?l?l'. -
‘ilHHﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂlﬂlﬂﬂﬂﬂx " A a
'I?lIﬂlﬂlﬂllﬂﬂlﬂlﬂlllﬂﬂ?lﬂﬂ"' ".
ilﬂlﬂlﬂlﬂlﬂlﬂlﬂﬂﬂlﬂ!?
illllllllllﬂﬂlﬂlﬂﬂ?
ilﬂlﬂlﬂlﬂlﬂlﬂlﬂx?
ilﬂllﬂllﬂllﬂﬂl?
ilﬂllﬂﬂﬂﬂlﬂ!
illl?llﬂlﬂﬂ
il?lﬂﬂ?d?l'.ﬂ
ilﬂl?‘!ii!?"
i?dl!ii'
l!il'
o
.
.
]
.
.
]
.
.
]
.




US 11,813,178 B2

Sheet 4 of 9

Nov. 14, 2023

U.S. Patent




U.S. Patent

Nov. 14, 2023 Sheet S of 9

4

/
E
32

---------

20

FIG. 5

US 11,813,178 B2



U.S. Patent Nov. 14, 2023 Sheet 6 of 9 US 11,813,178 B2

e il A o o s L e p——
-’
g e s v ek e ] s s
e et i e .
1
t
i
t
i
t
|
t
i
t
i
t
i
t
i
t
g e o e .

e e e e reT e

-------------------------

..................

28

- Am.moa.os s .= om )

-----------------

24
FIG. 6




U.S. Patent Nov. 14, 2023 Sheet 7 of 9 US 11,813,178 B2

oG
g
L
T
O
Q0
N
- | -
(N N "
(L
g BB
s;
™

ol

WJ
}—“-...____..-,..
P

g

34




US 11,813,178 B2

Sheet 8 of 9

Nov. 14, 2023

U.S. Patent




U.S. Patent Nov. 14, 2023 Sheet 9 of 9 US 11,813,178 B2

2

28

FIG. 9




US 11,813,178 B2

1

DEPLOYABLE RAMPED NOSE FOR
IMPLANTABLE MEDICAL DEVICES

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Application No. 62/975,922, filed Feb. 13, 2020, which 1s
incorporated herein by reference 1n 1ts entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to implantable medical

devices, and more particularly to deployable ramped noses
to facilitate device insertion.

2. Background and Related Art

A diseased or damaged human spinal disc can collapse,
losing most 1f not all of 1ts original height. At times, surgical
intervention 1s used to attempt to restore the disc space (or
disc spaces 1n the case of collapse of multiple discs) to a
healthy height. Various surgical methods are used in
attempts to restore healthy disc height. Some 1nstruments,
such as screw neck distractors, lamina spreaders, and the
like, provide for temporary distraction of the disc space, but
available mstruments can complicate the surgery, create bulk
in the surgical wound, and can be diflicult to operate.

In some 1nstances, an mtervertebral surgical spacer 1s used
to more-permanently distract the disc space and to attempt
to restore a healthy height to the disc space. Unfortunately,
there are difliculties 1n effectively using intervertebral sur-
gical spacers. It can be diflicult to temporarily distract the
disc space long enough to insert the intervertebral surgical
spacer. In particular, there may be msuflicient room to access
the vertebra and temporarily distract the disc space and also
isert a full-height surgical spacer.

To address this deficiency, some prior-art surgical spacers
10 are provided with a ramped nose 12, as illustrated 1n
FIGS. 1 and 2. The ramped nose 12 has an 1nitial height that
1s less than the full height of the surgical spacer 10, such that
separate distraction of the intervertebral space 1s not neces-
sary or 1s less necessary; instead, the shorter portion of the
ramped nose 12 1s pushed 1nto the intervertebral space, and
as the surgical spacer 10 i1s pushed into the intervertebral
space, the sloped leading edges of the ramped nose 12 of the
surgical spacer 10 serve to distract the vertebra, allowing the
surgical spacer 10 to enter the intervertebral space.

Unfortunately, use of surgical spacers 10 with such
ramped noses 12 1s subject to at least one of two problems
due to the presence of the ramped nose 12. Because the
ramped nose portion of the implant 1s not the desired full
healthy height of the disc space, at least one of two tradeolls
1s required. In some circumstances, the surgical spacer 10 1s
s1zed to be disposed entirely within the intervertebral (disc)
space. For the surgical spacer 10 to have the ramped nose 12,
the surgical spacer 10 thus contacts the adjacent vertebra on
less than the entire intervertebral surfaces thereof (or on less
surface than a full-height surgical spacer would). In such
circumstances, because the vertebral load 1s spread over a
smaller area, there 1s an increased risk of subsidence. When
subsidence occurs, the restored healthy height can be lost,
resulting in recurrence of pain and other issues.

Furthermore, even i subsidence does not occur, place-
ment of the surgical spacer 10 entirely within the interver-
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tebral space may result 1n uneven height restoration of the
disc space. This uneven height restoration i1s due to the

ramped nose portion ol the implant, which thus lacks the
tull-height support on one side of the intervertebral space.
This uneven height restoration can alter the relative rotation
of the adjacent vertebral bodies, inducing an undesirable
spinal curve.

Because the occurrence of subsidence and the extent
thereol can be difficult to predict, the surgeon cannot use a
larger-thickness surgical spacer even 1f he or she wanted to.
Additionally, if a larger-thickness surgical spacer were used,
the increased distraction prior to subsidence could lead to
unwanted pain. Accordingly, for these reasons, the use of
surgical spacers 10 with ramped noses 12 fitting entirely
within the 1ntervertebral space 1s less than i1deal.

Accordingly, there has been some eflort to use surgical
spacers 10 that are larger than the intervertebral space, such
that the ramped nose 12 protrudes beyond the intervertebral
space on one side after insertion and placement of the
surgical spacer 10, as 1llustrated in the radiograph shown 1n
FIG. 3. The use of such ramped-nose implants, however,
leaving portions of the implants proud of the disc space,
places extraspinal anatomical structures at risk of damage or
inflammation. Accordingly, patients receiving such surgical
spacers 10 may find that their pain 1s not relieved as
expected from the procedure, or that other complications
arise.

BRIEF SUMMARY OF THE INVENTION

Implementation of the invention provides an implantable
medical device that addresses the deficiencies described in
the background. In particular, implementation of the iven-
tion provides an implantable medical device such as a
surgical spacer, a vertebral spacer, a spinal implant, or an
intervertebral spacer that includes a deployable, retractable,
or removable ramped nose. During insertion of the implant,
the ramped nose 1s deployed such that the ramped nose can
serve to distract a space mto which the implant 1s 1nserted.
At some point during or after insertion, the ramped nose can
be collapsed and removed or retracted so that 1t does not
extend beyond the space ito which the implant 1s 1nserted,
while the implant extends at full height throughout the space
into which the implant 1s mserted.

According to 1mplementations of the invention, an
implantable medical device includes an implant body having
a length and a height and a deployable ramped nose adapted
to selectively extend from the body and transition from a
first height proximate the implant body to a second, shorter,
height distal from the implant body. In some embodiments,
the deployable ramped nose 1s adapted to distract an implant
site upon 1nsertion of the implantable medical device. In
some embodiments, the deployable ramped nose 1s 1n a
deployed state during initial insertion of the implantable
medical device, and 1s retracted within the implant body
after imtial 1nsertion of the implantable medical device. In
some embodiments, the deployable ramped nose is retracted
before the implantable medical device 1s fully inserted,
whereby the deployable ramped nose does not extend 1nto a
space beyond a targeted insertion location of the implant
body during insertion of the implantable medical device.

In some embodiments, the deployable ramped nose
includes a pair of ramps hingedly connected to an elongate
member proximate a distal end of the deployable ramped
nose. In some embodiments, proximal ends of the pair of
ramps rest on and engage with a pair of shelves of the
implant body to prevent collapsing of the ramps. In some
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embodiments, the ramps are biased to a collapsed state such
that when the deployable ramped nose 1s advanced while the

implant body i1s retaimned against advancing, the proximal
ends of the ramps disengage with the shelves and collapse to
a position in which the deployable ramped nose may be
withdrawn into the implant body. In some embodiments, the
ramps are biased to a collapsed state such that when the
deployable ramped nose 1s advanced while the implant body
1s retained against advancing, the proximal ends of the
ramps disengage with the shelves and collapse to a position
in which the deployable ramped nose may be withdrawn
through the implant body.

In some embodiments, the implant body forms an
intervertebral spacer. In some embodiments, the deployable
ramped nose 1s also adapted to transition from a first
thickness proximate the implant body to a second, thinner,
thickness distal from the implant body. In some embodi-
ments, the implantable medical device further includes a
tool adapted to selectively deploy the deployable ramp nose.
In some embodiments, the implantable medical device fur-
ther includes a tool adapted to selectively collapse and
retract the deployable ramp nose.

According to further implementations of the mvention, a
method for utilizing an implantable medical device having a
deployable ramp nose, includes steps of deploying a deploy-
able ramp nose from an implant body of an implantable
medical device, mserting the implantable medical device,
with the deployable ramp nose leading, into an implant
location, until the implant body 1s at least partially within the
implant location, and retracting the deployable ramp nose
whereby the implantable medical device does not extend
beyond the implant location but extends a full desired height
of the implant body within the implant location.

In some embodiments, the deployable ramp nose 1s
retracted betfore the implant body 1s fully within the implant
location. In some embodiments, the deployable ramp nose 1s
retracted only after the implant body 1s fully within the
implant location. In some embodiments, during the step of
inserting the implantable medical device, the deployable
ramp nose distracts the implant location to make room for
the implant body.

In some embodiments, the method further includes col-
lapsing the deployable ramp nose before retracting the
deployable ramp nose. In some embodiments, the method
turther 1includes removing the deployable ramp nose from
the implant body after retracting the deployable ramp nose.

In some embodiments, the method further includes dis-
engaging a member that secures the deployable ramped nose
against collapse and allowing the deployable ramped nose to
collapse before retracting the deployable ramped nose. In
some embodiments, a combination insertion/retraction tool
1s used to apply an advancing force to advance the implant-
able medical device mnto the implant location and to cause
the deployable ramp nose to retract.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The objects and features of the present invention will
become more fully apparent from the following description
and appended claims, taken 1n conjunction with the accom-
panying drawings. Understanding that these drawings depict
only typical embodiments of the mvention and are, there-
fore, not to be considered limiting of its scope, the mnvention
will be described and explained with additional specificity
and detail through the use of the accompanying drawings 1n
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FIG. 1 shows a perspective view ol representative prior-
art surgical spacers;

FIG. 2 shows a prior-art surgical spacer;

FIG. 3 shows a radiograph of a prior-art surgical spacer in
situ;

FIG. 4 shows a perspective view of a representative
implant with a deployable nose;

FIG. 5 shows a side view of a representative implant with
a deployable nose;

FIG. 6 shows a side view of a representative implant with
a deployable nose 1n a position for deploying/retracting the
deployable nose with the deployable nose expanded;

FIG. 7 shows a side view of a representative implant with
a deployable nose 1n a position for deploying/retracting the
deployable nose with the deployable nose collapsed;

FIG. 8 shows a perspective view of a representative
implant with a deployable nose in a retracted position; and

FIG. 9 shows a perspective view of a portion of another
representative implant with a deployable nose.

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

A description of embodiments of the present immvention
will now be given with reference to the Figures. It 1s
expected that the present invention may take many other
forms and shapes, hence the following disclosure 1s intended
to be illustrative and not limiting, and the scope of the
invention should be determined by reference to the
appended claims.

Embodiments of the invention provide an implantable
medical device that addresses the deficiencies described in
the background. In particular, embodiments of the invention
provide an implantable medical device such as a surgical
spacer, a vertebral spacer, a spinal implant, or an interver-
tebral spacer that includes a deployable, retractable, or
removable ramped nose. During 1nsertion of the implant, the
ramped nose 1s deployed such that the ramped nose can
serve to distract a space mto which the implant 1s 1nserted.
At some point during or after insertion, the ramped nose can
be collapsed and removed or retracted so that 1t does not
extend beyond the space ito which the implant 1s 1nserted,
while the implant extends at full height throughout the space
into which the implant 1s mserted.

According to embodiments of the mnvention, an implant-
able medical device includes an implant body having a
length and a height and a deployable ramped nose adapted
to selectively extend from the body and transition from a
first height proximate the implant body to a second, shorter,
height distal from the implant body. In some embodiments,
the deployable ramped nose 1s adapted to distract an implant
site upon 1nsertion of the implantable medical device. In
some embodiments, the deployable ramped nose 1s 1n a
deployed state during initial insertion of the implantable
medical device, and 1s retracted within the implant body
after imtial 1nsertion of the implantable medical device. In
some embodiments, the deployable ramped nose is retracted
before the implantable medical device 1s fully inserted,
whereby the deployable ramped nose does not extend 1nto a
space beyond a targeted insertion location of the implant
body during insertion of the implantable medical device.

In some embodiments, the deployable ramped nose
includes a pair of ramps hingedly connected to an elongate
member proximate a distal end of the deployable ramped
nose. In some embodiments, proximal ends of the pair of
ramps rest on and engage with a pair of shelves of the
implant body to prevent collapsing of the ramps. In some
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embodiments, the ramps are biased to a collapsed state such
that when the deployable ramped nose 1s advanced while the
implant body i1s retained against advancing, the proximal
ends of the ramps disengage with the shelves and collapse to
a position in which the deployable ramped nose may be
withdrawn into the implant body. In some embodiments, the
ramps are biased to a collapsed state such that when the
deployable ramped nose 1s advanced while the implant body
1s retained against advancing, the proximal ends of the
ramps disengage with the shelves and collapse to a position
in which the deployable ramped nose may be withdrawn
through the implant body.

In some embodiments, the mmplant body forms an
intervertebral spacer. In some embodiments, the deployable
ramped nose 1s also adapted to transition from a first
thickness proximate the implant body to a second, thinner,
thickness distal from the implant body. In some embodi-
ments, the implantable medical device further includes a
tool adapted to selectively deploy the deployable ramp nose.
In some embodiments, the implantable medical device fur-
ther mcludes a tool adapted to selectively collapse and
retract the deployable ramp nose.

According to further embodiments of the invention, a
method for utilizing an 1implantable medical device having a
deployable ramp nose, includes steps of deploying a deploy-
able ramp nose from an implant body of an implantable
medical device, inserting the implantable medical device,
with the deployable ramp nose leading, into an implant
location, until the implant body 1s at least partially within the
implant location, and retracting the deployable ramp nose
whereby the implantable medical device does not extend
beyond the implant location but extends a full desired height
of the implant body within the implant location.

In some embodiments, the deployable ramp nose 1s
retracted betfore the implant body 1s fully within the implant
location. In some embodiments, the deployable ramp nose 1s
retracted only after the implant body is fully within the
implant location. In some embodiments, during the step of
iserting the implantable medical device, the deployable
ramp nose distracts the implant location to make room for
the 1mplant body.

In some embodiments, the method further includes col-
lapsing the deployable ramp nose before retracting the
deployable ramp nose. In some embodiments, the method
turther 1includes removing the deployable ramp nose from
the implant body after retracting the deployable ramp nose.

In some embodiments, the method further includes dis-
engaging a member that secures the deployable ramped nose
against collapse and allowing the deployable ramped nose to
collapse before retracting the deployable ramped nose. In
some embodiments, a combination insertion/retraction tool
1s used to apply an advancing force to advance the implant-
able medical device into the implant location and to cause
the deployable ramp nose to retract.

FIGS. 4-8 illustrate views of an illustrative implant 20 in
accordance with embodiments of the invention. The 1llus-
trative implant 20 or implantable medical device shown in
the Figures 1s simplified for purposes of illustrating the
deployable ramped nose or ramp nose features of implants
in accordance with embodiments of the invention. Accord-
ingly, the drawings are not imtended to be drawn to scale and
should not be interpreted as limiting on the scope of the
invention, and variations on the relative size or shape of the
aspects of implants and implantable medical devices 1n
accordance with embodiments of the invention are embraced
within the meaning and scope of the claim set provided
herein.
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In particular, while the implant 20 illustrated 1n FIGS. 4-8
1s shown as having a generally straight configuration 1n 1ts
longitudinal aspect, alternative embodiments of the mmven-
tion embrace implants having a curved configuration in their
longitudinal aspects (see, e.g., the middle surgical spacer 10
of FIG. 1 (curved aspect) vis-a-vis the other surgical spacers

10 of FIG. 1 (straight aspects). Additionally, while the
implant 20 of FIG. 4 1s depicted as having a generally
smooth outer surface, implants 1n accordance with embodi-
ments of the invention may have a smooth outer surface, a
rough, porous outer surface, or a variable outer surface with
smooth portions and with porous portions.

Further varniations 1n the exact configuration of the size,
shape, exact dimensions, etc. of the implant 20 and on
variations of the implant 20 will be readily ascertainable to
one of ordinary skill 1n the art and need not be enumerated
in full here. For example, when the implant 20 1s intended
for use as an 1ntervertebral spacer in the cervical region, 1ts
dimensions will be significantly different from the implant
20 when 1ntended for use as an intervertebral spacer in the
lumbar region, and one of ordinary skill in the art will be
well aware of the size, shape, and dimension variations
necessary to account for such varied use. One of ordinary

skill in the art, furthermore, will be aware of variations to the
implant 20 necessary to account for varying surgical
approaches (e.g. DLIF vs. TLIF vs. ALIF vs. PLIF vs. XLIF)
and the like.

Accordingly, for all these reasons, the depiction of the
implant 20 of FIG. 4 1s not intended to depict a final actual
implant for use 1n any particular procedure, but 1s instead
intended to facilitate the discussion herein. The implant 20
1s intended to represent any of a variety of implantable
medical devices such as surgical spacers, vertebral spacers,
intervertebral implants, spinal implants, and the like, and the
wording “implant” serves a shorthand reference to any such
device. The implant 20 has an implant body 22. The implant
body 22 has dimensions selected to allow the implant 20 to
provide support at the implant location or implant site, e.g.,
at an intervertebral space.

Accordingly, the implant body 22 has a height between an
upper surface 24 thereof and a lower surface 26 thereof that
1s selected to provide such support across an entire length of
the implant body 22. In some embodiments, the height of the
implant body 22 1s constant or relatively constant along the
length of the implant body 22, while in other embodiments,
the height of the implant body 22 varies across the length
and/or width of the implant body 22. The variation of height
in some embodiments is selected to allow the implant body
22 to conform to the surfaces of bone at the implant location,
as 1s known 1n the art, and allows stresses to be move-evenly
distributed between the implant body 22 and the bone at the
implant location.

While not depicted 1n FIG. 4, the upper surtace 24 and the
lower surface 26 of some embodiments of the implant body
22 are formed as or provided with a porous structure. The
porous structure of such embodiments serves to promote or
facilitate bone ingrowth and/or bone ongrowth to the
implant body 22, as 1s known 1n the art. Additionally, the
implant body 22 includes one or more voids 28 formed
therein into which a surgeon may optionally place bone graft
material (e.g., morcellized/morselized bone such as bone
taken from the 1liac crest) to encourage bone growth into the
vold 28 or voids 28 as part of the healing process. In some
embodiments, the void 28 or voids 28 extend through the
implant body 22 from the upper surface 24 to the lower
surface 26.
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The implant body 22 has a first end 30 and a second end
32. In the illustrated embodiment, the first end 30 and the
second end 32 are spaced on the long axis of the implant
body 22. A deployable ramped nose 34 1s adapted to be
deployed and to extend from the first end of the implant
body 22. A channel 36 (most-easily visible in FIG. 8)
extends through the implant body 22 from the first end 30 to
the second end 32, and provides passage for a ramped nose
support 38 and for a manipulating tool 40, as well as for
entry and potentially passage of the ramped nose 34 there-
through 1n a collapsed state, as shown 1n FIGS. 7-8.

The ramped nose 34 may take a variety of configurations,
and may be provided 1n any configuration that 1s sufliciently
stable and strong to provide distraction of the bone during at
least 1nitial msertion of the implant 20 (e.g., until at least a
portion of the implant body 22 is sufliciently within the
implant location to prevent collapse of the space imnto which
the 1mplant 20 1s being inserted). Accordingly, while the
ramped nose 34 1s shown in one configuration 1 FIGS. 4-8,
it should be understood that any deployable and/or collaps-
ible configuration of a ramped nose 1s embraced within the
scope of the appended claim set. Additionally, while one
particular ramp angle of the ramped nose 34 1s shown in
FIGS. 4-8, other ramp angles are embraced by various
embodiments of the mvention.

In the embodiment illustrated in FIGS. 4-8, the ramped
nose 34 1s formed as two ramps, an upper ramp 42 and a
lower ramp 44 hingedly pinned by a pin member 46. The
ramped nose support 38 slides forward/distally 1n the direc-
tion of the first end 30 from the second end 32, thereby
forcing proximal ends of the upper ramp 42 and the lower
ramp 44 apart as shown 1n FIGS. 4-5. In some embodiments,
when the ramped nose 34 1s fully deployed, the proximal
ends of the upper ramp 42 and the lower ramp 44 are
supported within one or more ramp notches 48 formed 1n the
implant body 22 (see FIG. 4). When the ramped nose
support 38 1s withdrawn proximally (in the direction of the
second end 32), 1t stops supporting the upper ramp 42 and
the lower ramp 44. When the ramped nose 34 1s advanced
distally slightly, relative to the implant body 22 (as shown 1n
FIG. 6), the upper ramp 42 and the lower ramp 44 separate
from the supporting ramp notches 48 and are free to collapse
together, as shown i FIG. 7.

In some embodiments, the upper ramp 42 and the lower
ramp 44 are biased toward one another, such that when
unsupported the ramped nose 34 assumes the collapsed
configuration shown in FIG. 7. Such biasing may be
achieved, for example, by way of a spring or spring-like
member extending between the upper ramp 42 and the lower
ramp 44. In some embodiments, a spring or spring-like
member 1s located between the upper ramp 42 and the lower
ramp 44 at or distally of the pin member 46. To deploy the
ramped nose 34, such biasing 1s overcome by insertion of the
ramped nose support 38 while the ramped nose 34 1s 1n a
position similar to that of FIG. 7, thereby forcing the
proximal ends of the upper ramp 42 and the lower ramp 44
apart, and then the ramped nose 34 and the ramped nose
support 38 are jointly drawn proximally until the proximal
ends of the upper ramp 42 and the lower ramp 44 rest 1n the
ramp notches 48. Alternatively, the ramped nose 34 may be
deployed manually upon manufacture or by the surgeon
prior to msertion of the implant 20.

In any event, the deployed ramped nose 34 serves to
distract the implant location (e.g. the vertebral bodies)
beginning with a very narrow point at the distal end of the
ramped nose 34. As may be seen by comparing the distal end
of the ramped nose 34 with the ramped noses of the prior-art
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devices shown 1n FIG. 1 and FIG. 2, the ramped nose 34
provides advantages in having a smaller mitial profile to
case 1nitial 1sertion, and because the ramped nose 34 will
be withdrawn, 1t can also have a greater length and gentler
slope to facilitate smooth distraction of the implant location
during insertion.

In use, once the implant 20 has been 1nserted suthiciently
such that the vertebral bodies (or other bone surrounding the
implant location) have been distracted and at least partially
rest on the implant body 22, insertion of the implant body 22
temporarily stops. At this point, the manipulating tool 40
(which in some embodiments manipulates only the ramped
nose and 1n other embodiments also serves as an insertion
tool to 1insert/advance the implant body 22) 1s used to slightly
advance the ramped nose 34 separately from the implant
body 22. As the ramped nose 34 1s advanced, the proximal
ends of the upper ramp 42 and the lower ramp 44 separate
from the ramp notches 48, as shown 1n FIG. 6.

Either before or after advancing the ramped nose 34 to the
position shown 1n FIG. 6, the ramped nose support 38 1s at
least partially withdrawn into the channel 36 (distally, or 1n
the direction of the second end 32) until 1t no longer supports
the upper ramp 42 and the lower ramp 44, as shown 1n FIG.
6. At this point, the upper ramp 42 and the lower ramp 44
collapse or are collapsed, as shown 1n FIG. 7. As discussed,
in some embodiments, the collapse 1s caused by a biasing
member of the ramped nose 34. In other embodiments, the
collapse 1s caused by a collapsing force applied by the
surgeon, such as through wires attached at the proximal ends
of the upper ramp 42 and the lower ramp 44, or by a motion
of the manipulating tool 40 (e.g., a rotation thereot).

The manipulating tool 40 1s attached to any one of the
upper ramp 42, the lower ramp 44, or the pin member 46,
such that the surgeon can now apply a withdrawing force to
the manipulating tool 40, withdrawing the collapsed ramped
nose 34 into the channel 36, as shown in FIG. 8. In some
embodiments, the ramped nose 34 remains 1n the channel 36
after implant, while 1n other embodiments, the ramped nose
34 1s withdrawn from the implant 22 entirely.

Nevertheless, once the ramped nose 34 1s withdrawn, the
surgeon fTurther inserts the implant 20 until the implant body
22 1s fully within and properly positioned in the implant
location. The surgeon then releases the implant body and
cither releases the ramped nose 34 within the channel or
withdraws the ramped nose 34 with any insertion tool (and
with the manipulating tool 40 and the ramped nose support
38).

In some alternative procedures, it 1s possible to fully place
the implant body 22 before collapsing the ramped nose 34
and withdrawing the ramped nose 34 from 1ts deployed
position. Such procedures should be used with caution,
however, to ensure that the ramped nose 34 does not cause
damage to structures outside the implant location.

While the ramped nose 34 of the embodiment 1llustrated
with respect to FIGS. 4-8 expands in two dimensions (e.g.,
in the cranial-caudal direction) only, embodiments of the
invention are not limited to such expansion. Accordingly,
FIG. 9 shows an alternative ramped nose 50 having a
capability to expand 1n additional directions (e.g., in both the
cramal-caudal direction and the ventral-dorsal direction).
Accordingly, the ramped nose 50 may deploy 1n multiple
directions and collapse 1n multiple directions with an
umbrella-like deployment/collapse.

In some embodiments, the ramps ol the deployable
ramped nose are attached to the implant body 22 and are
configured to swing open with the help of a deployment tool
that forces the ramps to swing open and deploy.




US 11,813,178 B2

9

The present invention may be embodied 1n other specific
forms without departing from 1ts spirit or essential charac-
teristics. The described embodiments are to be considered in
all respects only as 1llustrative and not restrictive. The scope
of the invention 1s, therefore, indicated by the appended
claims, rather than by the foregoing description. All changes
which come within the meaning and range of equivalency of
the claims are to be embraced within their scope.

What 1s claimed and desired to be secured by Letters
Patent 1s:
1. An implantable medical device comprising:
an 1mplant body having a length and a height; and
a deployable ramped nose comprising a pair of ramps
adapted to selectively extend from the body and tran-
sition from a first height proximate the implant body to
a second, shorter, height distal from the implant body;

wherein the ramps comprising proximal ends that rest on
and engage with the implant body to prevent collapsing
of the ramps; and

wherein the ramps are biased to a collapsed state such that

when the deployable ramped nose 1s advanced while
the 1mplant body is retained against advancing, the
proximal ends of the ramps disengage with the body
and collapse to a position 1 which the deplovable
ramped nose may be withdrawn into the implant body.

2. The implantable medical device as recited 1n claim 1,
wherein the deployable ramped nose 1s adapted to distract an
implant site upon insertion ol the implantable medical
device.

3. The implantable medical device as recited 1n claim 1,
wherein the deployable ramped nose 1s 1n a deployed state
during 1nitial nsertion of the implantable medical device,
and 1s retracted within the implant body after imitial insertion
of the implantable medical device.

4. The implantable medical device as recited in claim 1,
wherein the deployable ramped nose 1s retracted before the
implantable medical device 1s fully inserted, whereby the
deployable ramped nose does not extend 1nto a space beyond
a targeted insertion location of the implant body during
insertion of the implantable medical device.

5. The implantable medical device as recited 1n claim 1,
wherein the pair of ramps are hingedly connected to an
clongate member proximate a distal end of the deployable
ramped nose.

6. The implantable medical device as recited 1n claim 5,
wherein the proximal ends of the pair of ramps rest on and
engage with a pair of shelves of the implant body to prevent
collapsing of the ramps.

7. The implantable medical device as recited in claim 6,
wherein when the deployable ramped nose 1s advanced
while the implant body 1s retamned against advancing, the
proximal ends of the ramps disengage with the shelves and
collapse to a position 1n which the deployable ramped nose
may be withdrawn into the implant body.

8. The implantable medical device as recited 1n claim 1,
wherein the implant body comprises a pair of shelves on
which the proximal ends of the ramps rest on.

9. The implantable medical device as recited 1n claim 1,
wherein the implant body comprises an intervertebral
spacer.

10. The implantable medical device as recited 1n claim 1,
wherein the deployable ramped nose 1s also adapted to
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transition from a first thickness proximate the implant body
to a second, thinner, thickness distal from the implant body.
11. The implantable medical device as recited in claim 1,
further comprising a tool adapted to selectively deploy the
deployable ramp nose.
12. The implantable medical device as recited 1n claim 1,
turther comprising a tool adapted to selectively collapse and
retract the deployable ramp nose.
13. A method for utilizing an implantable medical device
having a deployable ramped nose, the implantable medical
device comprising:
an 1implant body having a length and a height; and
a deployable ramped nose comprising a pair of ramps
adapted to selectively extend from the body and tran-
sition from a first height proximate the implant body to
a second, shorter, height distal from the implant body;

wherein the ramps comprising proximal ends that rest on
and engage with the implant body to prevent collapsing,
of the ramps; and

wherein the ramps are biased to a collapsed state such that

when the deployable ramped nose i1s advanced while

the mmplant body i1s retained against advancing, the

proximal ends of the ramps disengage with the body

and collapse to a position 1n which the deployable

ramped nose may be withdrawn 1nto the implant body

wherein the method comprises:

deploying the deployable ramped nose from the
implant body of the implantable medical device;

inserting the implantable medical device, with the
deployable ramped nose leading, into an implant
location, until the implant body 1s at least partially
within the implant location; and

retracting the deployable ramped nose whereby the
implantable medical device does not extend beyond
the implant location but extends a full desired height
of the implant body within the implant location.

14. The method as recited 1in claim 13, wherein the
deployable ramped nose 1s retracted before the implant body
1s Tully within the implant location.

15. The method as recited 1in claim 13, wherein the
deployable ramped nose 1s retracted only after the implant
body 1s fully within the implant location.

16. The method as recited 1n claim 13, wherein during the
step of inserting the implantable medical device, the deploy-
able ramped nose distracts the implant location to make
room for the implant body.

17. The method as recited 1n claim 13, further comprising
collapsing the deployable ramped nose before retracting the
deployable ramp nose.

18. The method as recited 1n claim 13, further comprising
removing the deployable ramped nose from the implant
body after retracting the deployable ramped nose.

19. The method as recited 1n claim 13, further comprising
disengaging a member that secures the deployable ramped
nose against collapse and allowing the deployable ramped
nose to collapse before retracting the deployable ramped
nose.

20. The method as recited 1in claim 13, wherein a com-
bination insertion/retraction tool 1s used to apply an advanc-
ing force to advance the implantable medical device into the
implant location and to cause the deployable ramped nose to
retract.
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